Abstract. Measurements of volatile organic compounds (VOCs) were performed in the Po Basin, northern Italy in early summer 1998 within the PIPAPO project as well as in summer 2002 and autumn 2003 within the FORMAT project. During the three campaigns, trace gases and meteorological parameters were measured at a semi-rural station, around 35 km north of the city center of Milan. Low toluene and benzene concentrations and lower toluene to benzene ratios on weekends, on Sundays, and in August enabled the identification of a 'weekend' and a 'vacation' effect when anthropogenic emissions were lower due to less traffic and reduced industrial activities, respectively. Recurrent nighttime cyclohexane peaks suggested a periodical short-term release of cyclohexane close to the semi-rural sampling site.
Introduction
Volatile organic compounds (VOCs) play a central role in the photochemistry of the atmospheric boundary layer. In the presence of sunlight and catalyzed by the oxides of nitrogen (NO x ), VOCs lead to the production of ozone (O 3 ) as already shown in the 1950s (Haagen-Smit, 1952) . The VOCs present in the boundary layer are of anthropogenic as well as biogenic origin. On a global scale, biogenic emissions dominate, but in non-rural areas anthropogenic activities (particularly traffic and industrial processes) can provide large VOC emission sources that can lead to high hydrocarbon concentrations in the urban boundary layer. Due to their rather high maximum ozone incremental reactivity (Carter, 1994) , the aromatics often affect the tropospheric ozone formation most even when the concentrations of other classes of compounds are higher (Sagebiel et al., 1996; Latella et al., 2005) . Incomplete combustion of fossil fuels releases mostly hydrocarbons (alkanes, alkenes, aromatics), whereas organic solvents and their vapors also contain considerable amounts of oxygenated hydrocarbons (Friedrich and Obermeier, 1999) . Aromatic compounds are often used as markers to identify the origin of the air masses (Winkler et al., 2002; Christensen et al., 1999) and are of particular interest due to their large abundance in motor vehicle emissions, their role in the ozone and aerosol formation (Seinfeld and Pandis, 1998; Kalberer et al., 2004) , and their adverse health effects (Guerra et al., 1995) including benzene, which is rated as a human carcinogen.
The Milan area, located in the Po Basin is the most industrialized and densely populated region in Northern Italy (Neftel et al., 2002) . Among the large urban areas in Europe, the Greater Milan area and the surrounding Po Basin are know as one of the regions that are most strongly affected by primary (Guerra et al., 1995) and secondary pollutants (Prévôt et al., 1997; Thielmann et al., 2001; Dommen et al., 2002) . A high-resolution emission inventory for a weekday in May 1998 for the Po Basin revealed that stationary sources dominate the VOC emissions whereas the traffic emissions contribute half as much and biogenic emissions are only significant during the sunlight hours (Dommen et al., 2003) . Besides the large emissions in this area, typical meteorological conditions characterized by frequent calm winds, thermal inversions, and high-pressure systems also favor the accumulation of atmospheric pollution (Bardeschi et al., 1991) .
The presented measurements were part of the two field studies, Pianura Padana Produzione di Ozono (PIPAPO, ozone production in the Po Basin) and Formaldehyde as a Tracer of Oxidation in the Troposphere (FORMAT). The field experiment PIPAPO took place from May 06 to July 14, 1998 as a part of the EUROTRAC-2 subproject Limitation of Oxidation Production (LOOP) (Neftel et al., 2002) . During this period, field measurements were performed at more than 30 ground stations between the city of Milan and the Alps north of Milan as well as on-board of a research aircraft. The project aim was the research on the evaluation of the temporal and spatial extent of the VOC and NO x sensitivity of the ozone formation. Two of the main measurement sites during the PIPAPO campaign were Bresso and Verzago, both located north of downtown Milan. VOC data were available for 56 days in Verzago and 42 days in Bresso. The hydrocarbon measurements of PIPAPO were analyzed by Grüebler (1999) .
The main objective of the FORMAT project is to obtain a better knowledge of the regional distribution of formaldehyde (HCHO) in the Po Basin. HCHO is an important intermediate of the VOC oxidation and a source of oxidizing radicals. Measurements were conducted at three ground-based stations and on-board of two aircrafts and a microlight research aircraft. Two of the measurement sites (Bresso and Verzago) were identical with the ground stations during PIPAPO 1998. Observations were performed in late summer 2002 (July 22 to September 03) and in autumn 2003 (September 12 to October 6). VOC measurements were available for 35 and 17 days in 2002 and 2003, respectively. 
